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CLAIMS 

1 ^p-n junction electroluminescent (EL) device, comprising multiple layers of: 

a semiconductor-on-insulator substrate; 

a first /sloped Si layer grown on the said suhtffrate, 

part of the layer being oxidized to isolate bottom electrodes of said device; 

a thin-layer of Si which allows further'epitaxial growth; 

a /Mioped wide energy gap semiconductor layer grown epitaxially; 

a layer comprising pseudomorphic cladded quantum dots nanocrystals (CNCs) 
deposited on the said wide^nergy gap layer; 

a thin wide energy g^p semiconductor layer having n-type conductivity, grown on 
the CNC layer; and 

a metal layer fiirming a plurality of top contact electrodes deposited on the wide 
energy gap semiconductor layer having appropriate patterned regions to confine current 
onduct^n in desired pixels of said EL device. 

Schottky barrier electroluminescent device, comprising multiple layers on 
a semiconductor on insulator substrate having: 
a first tt-dofted Si layer grown on the said substrate, having a plurality of rows of 
oxide isolation separating bottom electrodes of said EL device; 
a thin-layer of Si whicn^Uows further epitaxial growth; 
a tf-doped wide energy gap s&mconductor layer grown epitaxially; 
a CNC layer of pseudomorpnk cladded quantum dots nanocrystals (CNCs) 
deposited on said wide energy gap layer; 

a thin wide energy gap semiconductor layer'grown on the CNC layer; and 
a metal layer deposited selectively on the wide energy^ap semiconductor layer to form a 
top Schottky contact electrodes. 



3. An EL device of claim 1, wherein staid CNC layer are selected from the group of 
semiconductor materials consisting of Z^Cdi- x Se (core) - Zn y Mgi. y Se (cladding), 
Zn x Cdi- x Se (core) - ZnzBei-zSe (cladding), Zn x Cdi- x Se (core) - ZnMgSSe (cladding), 
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J JW In x Gai.xN (core) - GaN 
^J^ZnMgS (claddi 
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fGaN (core)-AIGaN (cladding), and ZnCdS (core)- 



4. An EL device of claim 2, wherein said CNC layer are selected from the group of 
semiconductor materials consisting of Zn x Cdi. x Seieore) - Zn y Mgi. y Se (cladding), 
Zn x Cdi. x Se (core) - ZnzBei. 2 Se (cladding), Zn x CtfujSe (core) - ZnMgSSe (cladding), 
In x Gai. x N (core) - GaN (cladding), GaN (core^AlGaN (cladding), and ZnCdS (core)- 
i ZnMgS (cladding). 

i EL device of claim 3, wherein said CNC layer is sandwiched between compatible 
wide enef^y>gap semiconductor layers selected from the group of semiconductors 
consisting of Znaftfg^Se, ZnaMgi^S, ZnaMgi-aSbSei-b, ZnaBei-aSbSei-b, Al c Gai JM, and 
AlInN. 




6. An EL device of claim 1, wherein said p-n junptirin is reverse-biased to operate said 
device in the avalanche mode. 

7. An EL device of^laim 1, wherein said p-n junction is forward-biased to operate in 
injection mode 

8T^A^EL device of claim 1, wherein the CNC layer comprises multiple layers of CNCs 
sandwicheB^b^tween epitaxially grown thin film layers of wide energy gap 
semiconductors. 

9. An EL device of claim 2, wherein the CNC4a>jer comprises multiple layers of CNCs 
sandwiched between epitaxially grown/^nyfilm layers of wide energy gap 
semiconductors. 



7 Ip sublayers stacked to emit different cjafors and white-light 



10. An EL device as described in claim 1, wherein said CNC layer has more than one 
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device as described in claim 2, wherein said CNC layer has more than 
wblayers stackedto emit different colors and white light 



one 




in 



An EL device as describ^n ckimj 2 _whe^^ said CNC layer are 

deposited to pToducejxdr^ii^idbl^pixel elements for a display panel. 

13. An Et-dejoce as described in claim 2, wherein more than one said CNC layer are 
deposited to produce^ed^reen and blue pixel elements for a display panel. 

l^An electroluminescent (EL)devV comprising multiple layers of: 

a plurality of transparent electrodeVon an insulator substrate; 

a first dielectric layer deposited on saic\set of transparent electrodes; 

a CNC layer comprising pseudomorphic padded quantum dots nanocrystals (CNCs) 
deposited on said dielectric layer; 

a second dielectric layer deposited on said CN^ layer; and 

a metal layer forming top contact electrode is deposited on the second dielectric layer. 

15. An electroluminescent device of claim 14, wherein the CNC layer is selected 
from the group of said CNC consisting of Zn x Cd,. x Se (cWe)-Zn y M gl . y Se (cladding), 
Zn x Cd,. x Se (core>Zn z Be 1 . 2 Se (cladding), Zn x Cd,. x Se (core>ZnWsSe (cladding), In x Ga,. 
X N (core)- GaN (cladding), GaN (core)-AlGaN (cladding), and\ZnCdS (core)-ZnMgS 
(cladding). 



16. An electroluminescent device of claim 14, wherein the first dielectric layer and the 
second dielectric layer are selected from the group consisting of SiON, \a 2 0 5 , Ba x Sr,. 
x Ti0 3 , PLZT, Zn x Mgi. x S, Zn x Bej. x S, etc., and their combination. 



17. An EL device of claim 14 wherein said EL device is operating in the aValanche 
mode using an AC bias. 



An electroluminescent (EL) device, comprising multiple layers of: 



15 



_. r ._ tor (SOI) substrate; 

a/Mloped wuter energy gap semiconductor layer grown epitaxially on said/Mloped 

SOI substrate; \ 

a CNC layer of pse\iomorphic cladded quantum dots nanocrystals (CNCs) deposited 
on the insulator of said S^I substrate; 

a hole-blocking layer deposited on said CNC layer; and 

a metal layer forming top contact electrodes deposited on the hole-blocking layer. 

19. An electroluminescent device of claim 18, wherein the CNC layers comprise of 
Zn x Cdi. x Se (core)-Zn y Mgi. y Se (cladding), Zn x Cdi. x Se (core)-Zn z Bei. z Se (cladding), 
Zn x Cdi. x Se(core)-ZnMgSSe (cladding), InxW x N (core>GaN (cladding), GaN (core> 
AlGaN (cladding), and ZnCdS (core)- ZnMgS (bladding). 



20. An electroluminescent device of claim ykf wherein the hole-blocking layer is 
selected from the group consisting of Ta 2 0>^n x M^i- x S, Zn x Bei. x S, and ZnMgBeSe. 

21, An EL device of claim L8^ wherein saknEL device operates in an injection mode 
using a forward bias across^ud device. 

2^ji electroluminescent (EL) device, comprising multiple layers of: 
/ an^-doped silicon layer on insulator substrate with contact electrodes; 

a w-dop^d wider energy gap semiconductor layer grown epitaxially on said Si layer; 
a CNC layerqf pseudomorphic cladded quantum dots nanocrystals (CNCs) deposited 
on said wider energy gap semiconductor layer; 

a hole-transporting myer of wide-energy gap organic semiconductor on said CNC 
layer; \ 

an organic conductive layerxdeposited on said hole-transporting layer; and 
a metal layer forming top contact electrodes deposited on the said organic conductive 
layer. 
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23. An electroluminescent device of claim 22, wherein more than one said CNC layer are 
selected from the group consisting of: Zn x Cdi- x Se (core)-Z%Mgu^Se (cladding), Zn x Cdi. 
x Se (core)-ZnzBei. z Se (cladding), Zn x Cdi. x Se (core)-ZnMgSSe (cladding), In x Gai. x N 
(core)-GaN (cladding), GaN (core)-AlGaN (cladding)/and ZnCdS (core> ZnMgS 
(cladding). 

24. An electroluminescent device of clairp ,22, wherein the w-type wide-energy gap 
inorganic semiconductor layer is selected^jfronji the group consisting of semiconductors 
ZnaMgi- a Se, ZnaMgi. a S, ZnaMgi. a Sb£^ 'ZnJBei-aSbSi-b, Al c Gai-cN, ZnMgBeSe, and 
AlInN. 



25. An electroluminescent device of claim 22, whepeln the hole-transporting layer is 
selected from the group consisting of PVK and CJ 

26. An electroluminescent device of claifli 22, wherein the hole-transporting layer is 
doped with an oxidative agent selected/from the group of compounds such as Fe nI citrate 
and Fe ra oxalate. 

27. An EL device as described in claim 26, wherein the oxidative agent is constructed 
with a thin shield around tne oxidizing agent utilizing appropriate counter ions, chelating 
agents, surfactants and dentrimers. 



28. An EL device as described in ch 



constructed with a thin shield around theojrter core utilizing appropriate counter ions, 
chelating agents, surfactants and dentrimers. 



,23, wherein the CNC nanocrystals are 



29. An electroluminescent device of claim 22, wherein the CNC layer is merged with the 
hole-transporting layer. 



30. An electroluminescent device of AcJapa 29, wherein the composite of CNC 
nanocrystals and hole-transporting layems doped with oxidative agent, selected from a 
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group of compounds such as Fe m citrate and Fe m oxaIate; the said oxidative igents are 
constructed with a thin shield around them utilizing appropriate counter/ions, chelating 
agent, surfactants and dentrimers. 

31. An electroluminescent device of claim 29, wherein the/ composite of CNC 
nanocrystals and hole-transporting layer is doped with oxidative agent selected from the 
group of compounds consisting of Fe m citrate or FemoxaIate; the said CNCs are 
constructed with a thin shield around them utilizing appropriate counter ions, chelating 
agent, surfactants and dentrimers. 

32. An EL device as described in claim 1 wherein said CNC layer is coated with an 
environmental passivation layer selected from the list of compounds consisting of ZnO, 
SiO x , SiON, and Ta 2 0 5 . 



yf. An electroluminescent (EL) device, comprising multiple layers on an insulator 
substrate of: 

a transparent electrode;; 

an organic conductive layer deposited on said transparent electrode; 
a composite layer, comprising CNC nanocrystals and an organic hole-transporting 
agent on said organic conductive layer; 

an electron transporting organic layer on said composite layer; 

a thin (8-20 A) tunneling layer deposited on electron transporting layer; and 

a metal layer formingtop contact electrode deposited on the said tunneling layer 

/ 

34. An eleclrolun|y^SDen^device of claim 33 wherein the composite layer and hole- 
transporting layer/is^feped with oxidizing agent selected from the group of compounds 
consisting of Fei|ptrat^ and Fe m oxalate; and 

said oxidative agents is constructed with a thin shield around said CNC nanocrystals 
utilizing appropriate counter ions, chelating agent, surfactants and dentrimers. 
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35. An electroluminescent device of claim 33 wherein the cordite of CNC 
nanocrystals and hole-transporting layer is doped with oxidative agerrt selected from the 
group of compounds consisting of Fe ra citrate and Fe'Valate and 

the said CNC nanocrystals are constructed with a thin shield around them utilizing 
appropriate counter ions, chelating agent, surfactants and dentrimers. 

36. An EL device of claim 33, wherein the composite of CNCs and hole-transporting 
layer are separated in individual layers. 



37. An electroluminescent device of claim 36, wherein the hole transporting layer is 
doped with an oxidative age^ selected from the group of compounds consisting of 



Fe citrate and Fe "oxalate; aftd 



the said oxidative agentf^e constructed with a thin shield around them utilizing 



appropriate counter ions^chelating agent, surfactants and dentrimers. 



,An electroluminescent device, comprising multiple layers on an insulator substrate of: 
isparent electrode; 

\ a viscouscomposite, comprising CNCs, hole-transporting organic semiconductors, 
oxidative agem^soluble salts and low vapor pressure viscosity-modifying agents; 

wherein saXviscous composite is sandwiched between the said transparent 
electrode and 

a second electrode, which is separated by uniform spacers. 

39. An electroluminescent deviceV claim 38, wherein said spacers are made of 
elastomers containing appropriate holesfbr containing said viscous composite. 

40. An electroluminescent device of claim 39, wher^ih the holes in the said elastomeric 
spacers are filled with said viscous composites ^distinct light emission characteristics. 

2easjiescribed in claim 40, wherein the viscous composite is introduced 
by a method selected froTrilhTe-greupj^^ and ink-jet printing. 





An electroluminescent (EL) device, comprising multiple layers, on an insulator 
ate, of: 

a w-Hoped silicon layer, comprising thin doped Si n/n+ regions separated by 
insulating regions, such as Si0 2 , and contacted to form bottom electrodes; 
a thin-layer V Si which allows further epitaxial growth; 
a p-type Si layek having addressing contact electrodes; 
a thin (about 10 nm^Si0 2 layer deposited and patterned with a pitch of about 
0. 1 microns; 

ap-Si layer forming nanotips; 
an w-type wide energy gap Wer selected from the group of semiconductors consisting 
of ZnaMg^Se, ZnaMg^S, ZnaNfc^SbSi-b, Z^Be^S,^ AlcGaiJSJ, ZnMgBeSe, and 
AlInN stacked on the p-Si layer layefc with nanotips; 
a layer comprising cladded quantum dots; 

a wide gap semiconductors layeV selected from the group of semiconductors 
consisting of: ZnaM gl . a Se, Zn a Mgi*s\zn 1 ^ 1 ,.S b S,. b , Z^Be^S^, Al c G a]< N, 
ZnMgBeSe, and AlInN; 

a layer forming contact electrodes; 

said set of electrodes being appropriately biased and addressed to create a 
two-dimensional display. 

43. An EL device as described in claim 42 wherein the layers starting from the 
substrate are of p-n-p configuration; said bottom electrodes are p/p+ type, the middle 
layer having nanotips is /i-type, and the wide energy g\p layers sandwiching the 
nanoparticles are p-type semiconductors. \^ 

44. An EL device as described in claim 1 where the bottom electrodes are separated by 
technique other than oxidation! such as reverse biased junctions. 
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